Indirect enhancement of neutrophil activity and adhesion to cultured human umbilical vein endothelial cells by isoprostanes (iPF2alpha-III and iPE2-III).
Isoprostanes are metabolites of arachidonic acid found in blood under various conditions of oxidative stress. Because arachidonic acid derivatives are major mediators of inflammation, we investigated the potential inflammatory effects of iPF2alpha-III (previously 8-isoPGF2alpha) and iPE2-III (8-isoPGE2) on human polymorphonuclear granulocytes (PMN), as well as on human umbilical vein endothelial cells (HUVECs). The early activation marker CD11b on PMN and the adhesion molecules ICAM-1, E-selectin, and P-selectin on HUVECs were quantified by flow cytometry. Levels of the cytokines interleukin (IL)-6 and IL-8 were measured in the culture supernatant by enzyme-linked immunosorbent assay. Furthermore, adhesion of PMN to HUVECs was assessed. Neither isoprostane showed any direct stimulatory effects on PMN or HUVECs at concentrations of 0.1 or 1 microM: there was no acute elevation in expression of CD11b or P-selectin and no change of ICAM-1 or E-selectin after 4 or 24 h of incubation, respectively. The levels of interleukin IL-6 and IL-8 were also unaltered. However, PMN adhesion was significantly enhanced both after 4 and 24 h of incubation of HUVECs with iPF2alpha-III, and CD11b expression on PMN was elevated by contact of these cells with the supernatant of pre-exposed HUVECs. Neither of these actions were inhibited by an endothelin receptor antagonist (bosentan) or a combined thromboxane A2/isoprostane-receptor antagonist (SQ29548). Thus, although not having a direct pro-inflammatory potential, isoprostanes might indirectly accentuate PMN stimulation. This seems to occur via a receptor-independent mechanism, perhaps the production of an active metabolite of isoprostanes by endothelial cells.